Introduction
Cycloparaphenylenes, cyclo-2,5-thienylenes, and their π-expanded congeners attracted much attention because of the highly symmetric structures and unique electronic properties that arise from their round, infinite π-conjugation modes. [1] [2] [3] [4] These oligophenylene and oligothienylene macrocycles have moderate to large inner cavities and sometimes incorporate small to large molecules to form supramolecular complexes. Among these macrocyclic hosts, oligothiophene macrocyles are a promising candidate as supramolecular hosts which can incorporate alkanes and fullerenes in their cavities. 5, 6 Furthermore, development of new versatile host molecules such as π-expanded oligothiophene macrocyles broadens opportunity for highly attractive structural, optical, and electronic properties of fullerene complexes.
7
X-ray crystallographic analysis of fullerenes such as fulleroids, metallofullerenes, and higher fullerenes is still one of the powerful characterization tools to obtain precise structural information and properties. Recently, Saturn-like complexes 1 of oligothiophene macrocycles 2 and 3 with
[60]fullerene (C 60 ) have been reported (Fig. 1 exhibited a broad charge-transfer absorption in the range of 600-800 nm (Fig. S4) . However, this charge-transfer absorption is slightly weaker than that of 2⊃C 60 , presumably due to slightly charge-transfer weaker interaction between 2 and C 70 as compared to that of 2⊃C 60 .
Structure of 2⊃ ⊃ ⊃ ⊃C 61 H 2
The crystal structure of 2⊃C The orientation disorder of C 61 H 2 in the 2⊃C 61 H 2 crystal is rather suppressed compared to that in a pure C 61 H 2 crystal. The crystal structure of 6,5-isomer of C 61 H 2 had been investigated by the powder X-ray diffraction. 12a The methylene group occupies six positions around the C 60 cage with the fractions of 0.17 in the cubic close packed structure of 6,5-isomer of C 61 H 2 . The crystal structure of 6,6-isomer of C 61 H 2 was not reported to date. We have obtained a hexagonal close packed crystal of 6,6-isomer of D r a f t 8 C 61 H 2 . However, the crystal structure analysis of 6,6-isomer of C 61 H 2 at low temperature was failed by a severe orientation disorder like almost free rotations. The methylene carbon atom (C m ) is attached to two carbon atoms (C f and C f ') on a C−C bond shared by two hexagons of the C 60 cage (Fig. 4) .
Unfortunately, the interatomic distances could not be determined reliably because of the orientation disorder of C 61 H 2 molecules, and the C m −C f (C f ') and C f −C f ' interatomic distances are evaluated to be 1.55(4) and 1.38(2) Å, which are longer and shorter than the theoretical distances of 1.49 and 1.65 Å, respectively. A further suppression of orientation disorder is needed to determine the detailed structure of C 61 H 2 .
Geometric relationships among sulfur atoms of 2 and carbon atoms of C 61 H 2 are a key to understand interactions between 2 and C 61 H 2 . A C 61 H 2 molecule is coordinated by eight sulfur atoms (S1~S8) of 2 (Fig. 4a) . The sulfur atoms lie on a plane perpendicular to a C 2 axis of the C 60 cage. Four 3.60, 3.85, 3.86, 4.23, 4.23 S2 3.89, 3.89, 4.04, 4.04, 4.19, 4.19 S3 3.71, 3.77, 3.78, 3.91, 3.93, 3.99 S4 3.67, 3,86, 4.03, 4.31, 4.41 S5 3.80, 3.82, 4.14, 4.33, 4.46 S6 3.91, 3.95, 4.11, 4.18, 4.32, 4.41 S7 3.64, 3.73, 3.80, 3.97, 4.03, 4.11 S8 3.63, 3.68, 4.14, 4.21, 4 .47
The C 70 cage on the inversion center show an orientation disorder with two orientations with the fractions of 0.5. Figure S−C interatomic distances for S1~S8 are 3.54, 3.80, 3.63, 3.61, 3.71, 3.63, 3.83, and 3.58 Å, respectively. Average of the shortest S−C interatomic distances is 3.67 Å, which is shorter than those in the 2⊃C 61 H 2 and 2⊃C 60 crystals but still longer than the sum ( 
